ELEC-E8421 Tehoelektroniikan komponentit

Harjoitus 8.

1. |Figure depicts forward type SMPS, 25 kHz switching frequency is used to
convert 300 V (ranging from 240-400 V) to +5 V, 30 A. Using following bro-
chure find suitable transformer cores, when 8 mm creepage is required for
safety.
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2. |Dimension the windings for previous forward-smps transformer, when core
is ETD 49. Highest allowed temperature in the core is 100 C. Static protec-
tion is 0.1 mm copper foil, Main insulation is 0.15 mm thick. Layer insula-
tion is 0.1 mm. What is highest environmental temperature. Assume
semiconducton conduction losses to be 1 V. and transformer leakage in-
ductance commutation loss to be 10 %.
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Figure depicts forward type SMPS, 25 kHz switching frequency is used to convert 300 V (ranging from 240-400 V) to +5 V, 30 A. Using following brochure find suitable transformer cores, when 8 mm creepage is required for safety.
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Text Box
Dimension the windings for previous forward-smps transformer, when core is ETD 49. Highest allowed temperature in the core is 100 C. Static protection is 0.1 mm copper foil, Main insulation is 0.15 mm thick. Layer insulation is 0.1 mm. What is highest environmental temperature. Assume semiconducton conduction losses to be 1 V. and transformer leakage inductance commutation loss to be 10 %.
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FERROXCUBE CORE
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Material: Ferroxcube grade 3C8
Mass per core: 62g
gap width nominal A (nH) catalogue number
=0 3700 ® 4312 020 37150
2 (N 0.2+0.03 1000 4312 020 37160
0.5 £ 0.05 480 4312020 37170
1.0+0.1 270 4312 020 37180
20+0.2 150 4312 02037190
The A\ values shown above apply to the gapped core indicated, assembled with an ungapped core.
8,3
5126
® Preferred type.
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ETD Cores

Power loss for cores made of ferrite material N27 versus alternating flux density at various
frequencies and temperatures (measured with ungapped core sets). Measuring method in accordance
with |EC publ. 367-1.

w
set ETD 34 (B66361-GX127) ETD 39 (B66363-G-X127)

set
10" 17 10’ 7
I LE
i BRI T "
P P T T , 2
: [ 7 s<d
. Ly /% ? //
S 7 i // 5 /r
LS & 7 | W/ | //
. . 1 H f i /n i //7
- 20°C 7/ )!,/f=100kHz // 20°C /fﬂOOkHz Jy
6 1 100°C " 1/// 0 100°C 7 A7
10° — L A 10° L 60°C A
~ 80° T ’ } 7
T 77 77
5 — ///;( 5 //-//%
| i = d !
———7 f=2okHz /ZT/A')‘EZSkHz
H i y. H 7 /4 1
T20°Cc/T T - 20°C 77y !
S 100°C 4
F100°C Lopr— ~ 60°C
i
i 60°E /{ 5
L
0 100 200 300 mT 0 100 200 300 mT
- — 5
W W
pore ETD 44 (B66365-G-X127) ot ETD 49 (B66367-G-X127)
! !
A1 , |
10 ; 10 :
: T e * g
T BRI R ya4'd. 7
1 774 7 5 V0 y
! il . A F=100 kH 2
- 20°C %%moomz AL 200 /I 100KRz ;2 |
100°C A7 [ 2 100°C’, 4, ;
~60°C 7 ) 77 + 600(‘ /4]/ |
i v/ i 4 ‘
RERRPZ4 | /4// |
100; . y 4 T 100 - va .
—r— /¥ F=25kHz —— A —
F onor A 7——t—t— T/ Tf=25kHz T 1
g L 20°C ,:‘ ! : 5 [ 20°C 7/ 7 T
1100°C 4 100°C 2/ |
I 60°C 7! I
| 607 60°C / '
. i b N 7 ]
RERERR | |
Cor ] 4
Pl i
i L
0 100 200 300 mT 0 100 200 300 mT
A
.} —8

462

2
o

fr:

<O

——————

Q%




Characteristic curves

MnZn anc
NiZn ferrite
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